Distinguishing authentic mitochondrial and plastid DNAs from similar DNA sequences in the nucleus using the polymerase chain reaction.
DNA sequences similar to those in the organellar genomes are also found in the nucleus. These non-coding sequences may be co-amplified by PCR with the authentic organellar DNA sequences, leading to erroneous conclusions. To avoid this problem, we describe an experimental procedure to prevent amplification of this "promiscuous" DNA when total tissue DNA is used with PCR. First, primers are designed for organelle-specific sequences using a bioinformatics method. These primers are then tested using methylation-sensitive PCR. The method is demonstrated for both end-point and real-time PCR with Zea mays, where most of the DNA sequences in the organellar genomes are also present in the nucleus. We use this procedure to quantify those nuclear DNA sequences that are near-perfect replicas of organellar DNA. This method should be useful for applications including phylogenetic analysis, organellar DNA quantification and clinical testing.